Introduction
Soil permeability depends on the particle size and void ratio, which are the main factors, as well as on the structure of the ground mass and particle shape [1] . In the laboratory the filtration coefficient (k) of fine-grained soils is determined using falling head methods and an apparatus for performing onedimensional tests (filtrometer).
In the last few decades several models have been developed to describe the relation between permeability and particle size [2, 3] . A statistical regression analysis showing the dependence of the filtration coefficient k on particle size was performed in [4] :
where c is a constant; D 10 is the average particle size (mm), assuming that 10% of particles are smaller than the given size; and α is an exponent varying from 1.65 to 1.85 in different tests. The limitation of using Eq. (1) lies in the fact that it was derived for sandy soils and therefore gives inaccurate results for fine-grained soils for which
where e is the void ratio.
The filtration coefficient k can also be obtained on the basis of relations established in consolidation tests 
where c v is the consolidation coefficient (m 2 /yr); m v is the volume compressibility (MPa -1 ); a v is the compressibility; and, γ w is the specific weight of water (kN/m 3 ). Combining the expressions (2) and (3) (5)
The effect of k on the manifestation of the scale effect observed with a change in the sample diameter D to height H ratio has not been studied before. However, it was shown in [5] that the ratio D/H strongly affects the compressibility parameters. It was shown that the methods of calculating k from the expressions (2) and (3) impact the scale effect compared with the evaluation used in PLAXIS. The results are referred to D/H recommended for compression tests by the US and Great Britain standards [6, 7] .
Results
A series of compression test was conducted on samples of quartz-kaolin clay with moisture content 63% at the liquid limit and 32.4% at the plastic limit with plasticity index 30.6%, relative density 2.6, and undrained shear strength 0.28-12 kPa for different values of D/H (Table 1) . Sample preparation and testing were in line with [6, 7] . The tests were performed in 24 h with uniform loading in steps from 55 to 276 kPa and bilateral filtering. The results were obtained using an automated measurement system with accuracy ±0.1%, reading data in six channels simultaneously. The filtration coefficient was not measured in the process of consolidation; it was calculated using the results of previous studies.
A Mohr-Coulomb model was used in PLAXIS for numerical simulation of water-saturated soil. The range of the porosity index e was 1.2-2.5. A calibration of the finite-element model on the basis of the experimental data is given in [5] .
The one-dimensional model was built making use of the axial symmetry and contained 16 nodal elements. The deformation modulus was taken to be 1000 kPa; the evaluated k given in PLAXIS based on the initial porosity index was 5.5 10 -7 m/sec. The boundaries of the model were assumed to be permeable at the top and bottom and impermeable on the sides.
The values of k computed from the expressions (2) and (3) are presented in Table 2 . To determine the exact compressibility parameters and the excess pore pressure [6, 7] it is recommended that D/H be set equal to 2.5 and 4, respectively. Theoretically, the excess pore pressure can be determined from the relation between the effective and total stresses as well as by multiplying the specific weight of water by the height of the sample [8] . The tests were performed in three different drainage regimes: I − horizontal, II − combined (horizontal and vertical), III − vertical. Figure 1 compares the experimental data with the results of numerical modeling of the scale effect with the evaluated filtration coefficient k e . It was found that the smallest discrepancies between the consolidation rates are observed for D/H > 2. The maximum difference is observed between the test results obtained for D/H > 2 and D/H < 2; this shows the importance of picking a suitable ratio in accordance with the standards documents.
It was noted that approximately the same results are obtained in the drainage scenarios I and II with evaluated values of k e (see Fig. 1 (Table 2 ) are shown in Figs. 3 and 4 . The maximum difference was 1 and 5% for DS100H200 and DS150H130, respectively; DS250H200 with k c 2 gives a value that is 89% smaller than that obtained the PLAXIS k e . Similar results were obtained in the regimes II and III for DS250H130, DS250H23, DS150H23, DS150H80, and DS250H80, while for DS100H23 the maximum discrepancy was 18%. On the other hand, DS250H130 and DS100H200 show maximum differences of 8% and 9 for the scenarios II and III, respectively. The drainage scenario I is poorly correlated with other drainage conditions for all values of D/H except for DS100H23, where the difference was not proportional.
It is evident from Figs. 4(a-e) that k c 2 cannot be used successfully for the scenario I. Significant differences between the drainage regimes in Fig. 2-4 are mainly associated with the scale and method of prescribing the filtration coefficient. Thus, these conclusions attest not only the importance of correctly assigning the filtration coefficient but also the effect of the drainage regime for samples of different size. 
